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1 
My invention relates te methods of and appa- 
ratus for either disengaging or engaging vapors 
or gases frein or with contact material during 
movement thereof through a reaction housing. 
Further, as regards a disengaging operation, my 5 
invention relates te a method of and apparatus 
for separating contact material fines frein hydro- 
carbon vapors ater disengagement thereof frein 
a main stream of contact material. 
My invention relates generally te a system 10 
wherein hydrocarbon vapors undergo conversion 
or reaction in the presence of heated contact 
material which moves or gravitates through a 
reaction housing. With a system of this charac- 
ter, it becomes necessary for vapors te be either 15 
disengaged frein or engaged with the 'contact 
material in a lower zone of the reaction housing. 
This, in accordance with my invention, is accom- 
plished in a novel and highly satisfactory man- 
ner. 20 
Te this end, in accordance with a broad con- 
cept of the invention, the contact material, dur- 
ing movement thereof through the aforesaid 
zone, is defiected along a downwardly inclined 
path which, throughout a circumferentially cern- 25 
plete area thereof, is of porous charactr se that 
vapors readily pass therethrough. The afore- 
said path may be defmed by a porous sheet-like 
structure of any preferred type such, for exam- 
ple, as a screen having suitable mesh. 1V£ore par- 30 
ticularly, the zone referred te above may be 
characterized by ïacing circumferentially com- 
plete porous paths which are inclined downward- 
ly in converging relation, and the vertical axis of 
each path may coincide with the vertical axis of 35 
the reaction housing. 
As regards a disengaging operation, ,the con- 
verted vapors, af ter disengagement frein the con- 
tact material, usually bave contact material fines 
entrained therein. Accordingly, the fines-carry- 40 
ing vapors may advantageously be directed into 
a chamber and there passed along a circui.tous 
path, as around a bafge, te suitably decrease the 
vapor velocity and effect de-entrainment of the 
fines. As regards this ïeature of the invention, if 45 
is te be understood that, broadly, there is te be 
no limitation thereof te hydrocarbon vapors as 
the medium in which the fines are entrained. 
When vapors or gases, net necessarily hydro- 
carbon vapors, are disengaged frein contact 50 
material traversing a reaction houling where 
any suitable reaction is conducted, if offert hap- 
pens, as indicated above,' that such vapors or 
gases have contact material fines entrained 
therein. In accorda.nce with a feature of the 55 
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present invention, these fines may be segregated 
frein the medium in which hey are entrained 
and suitably collected, as in a chamber of the re- 
action housing, ïor disposal as desired. 
In accordance with another feature of the 
invention, the contact material, after passage 
thereof below a suitable disengaging or engag- 
ing zone, for example, of he character described 
above, is defiected by chamber-forming members 
horizontally disposed in said housing in suitably 
spaced relation and, simultaneously, a purging 
medium is passed into said chambers for subse- 
quent engagement with the contact material. 
Various other objects and advantages of my 
invention will become apparent frein the follow- 
ing detailed description. 
My invention resides in the disclosed methods 
and apparatus for either disengaging or engag- 
ing vapors or gases ïrom or with moving contact 
material, the method steps, features and ar- 
rangements of ,the character described and 
claimed. 
For an understanding of my invention and for 
an illustration .of one ferre of apparatus with 
which the invention may be practiced, reference 
is te be had te the accompanying drawings in 
which: 
Fig. 1 is a vertical sectional view, partly in 
elevation, showing apparatus as constructed in 
accordance with one ferre of the invention; 
Figs. 2 and 3 are horizontal sectional views, 
partly in plan, taken on the respective lines 2--2 
and 3--3 of Fig. 1; 
Fig. 4 is a fragmentary sectional view illustrat- 
ing a detafled feature of the invention; and 
Fig. 5 is a fragmentary elevational view, partly 
broken away, showing an arrangement for pass- 
ing contact material fines frein a reaction hous- 
ing. 
leferring te Fig. 1, I have shown a vertical 
housing ! which, in horizontal cross section, may 
be circular or of any other suitable configura- 
tion. The housing ! defines a reaction zone 
wherein hydrocarben material is cracked or 
otherwise converted in the presence of contact 
material C which moves therethrough under the 
influence of gravity, the contact material C, 
usually after regeneration thereof in a suit- 
able regenerating zone, net shown, being in- 
troduced into said housing ! in suitabe man- 
ner, as by an inlet pipe 2 extending through 
the top housing wall at the center thereof. As 
herein shown, the contact material C which 
gravitates through the pipe  may be discharged 
into a hopper 3 suitably supported af the top 
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of the housing . Depending from and com- 
municating with the hopper 3 are a plurality of 
angu]arly related pipes 4 arranged substantially 
as a circular row around a center coinciding 
approximately with the vertical housing axis. 
The contact material, under the influence of 
gravity, gravitates through the hopper 3 and the 
pipes 4 be]ow which it forms a downwardly mov- 
ing solid bed B of contact material, the upper 
surface of which bas conica] configration be- 
neath each of ,the pipes 4. The lower end of the 
housing , which may be conical, comrnunicates 
with a discharge pipe 5 through which the spent 
contact material passes toward çhe aforesaid re- 
generating zone. In known manner, the pipe 
has associated therewith a valve @ which re- 
strics or impedes the flow of contact material 
therethrough so that, in the housing , the con- 
tact material moves downwardly in sol.id bed 
fashion as noted above. 
When hydrocarbon material is tobe cracked in 
the housing , the contact materia] C hereinbe- 
fore. referred to should be catalytic in character 
and the temperature thereof, upon admission to 
the housing , should range between 800 ° F. and 
1000 ° I. or higher, for example, about 900 ° 1 . 
Any suitable kind of catalytic contact materiat 
may thus be utilized such, for examp!e, as acti- 
vted clay pe]lets, or synthetic silica-a]umina 
pellets, or beads, etc. having suitab!e major di- 
mensions such as between ï% and 3_ of an inch. 
Other suitable, cata]ysts for cracking include syn- 
theic p]ura] 0xide composites, si!icious or non- 
silicious in character and containing, for 
ample, zirconia, a]umina or beryllia. In lieu of 
a cracking operation, other types of conversion 
operations such, for example, as one wherein 
hydrocarbon material of the character referred 
to be]ow is desulphurized under known conditions 
with catalytic contact material of the general 
character referred to above, or equivalent. Or, 
reforming or dehydrogenation of naphthas o" 
other norma]ly liquid hydrocarbons may be 
effected in the presence of the above or other 
desired types of catalyst, certain of which are 
we]l known in.the art. In lieu of the conversion 
operations described above, heavy hydrocarbon 
material may be Faporized and viscosity-broken 
in the presence o inert contact material of known 
character. 
ttereinafter, in a detailed mamer, the inven- 
tion is described with respect to an operation inc 
vo]ving disengagement of converted vapors from 
suit,able cracking contact material which may be 
of the character described above. During such 
an operation, hydrocarbon vapors such, for ex- 
ample, as vaporized gas off, naphtha or lighter 
hydrocarbons having suitable elevated tempera- 
ture, as in a range from 7a0 ° I . to 1000 ° I., are 
admitted continuously through a pipe  to the 
space above the bed B. As hereinafter described, 
these vapors pass through the housing i concur- 
rently as regards the gravitating contact mate- 
rial C and, in the presence thereof, are sub- 
jected to a cracking operation, the resu]tina 
cracked vapors, in accordance with the inven- 
tion, being disengaged from the contact mate- 
rial in a novel manner as hereinafter described. 
As this operation proceeds, a suitable gaseous 
medium such as steam is admitted, in accordance 
with the invention to the ]ower portion of the 
housing I to preven passage of cracked prod- 
ucts through the pipe . 
i%efemng particular]y to Figs. 1 and 3, I bave 
shown a chamber-defining, conica] defiecting 
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member  which may comprise a cylindrical 
lower portion g, Fig. 1. Concentrically disposed 
with respect to the conical member  is a cham- 
ber-deflning annu]ar member 8. As shown, the 
5 annular member  may be deflned by. s]oping 
inner and outer sides which converge upwardly 
to an apex having annular configuration, said 
inner and outer sides terminating, if desired, in 
the respective lower portions 8g and Sb, the ]ower 
10 portion Sg being annular and concentrical!y dis- 
posed with respect to the aforesaid lower portion 
7g of t.he conical member  whereas the lower 
portion 8b, throughout its circular length, is 
spaced equidistantly from and at the saine angle 
15 as the adjacent interior surface of the lower 
conical end of the housing . As shown, ail of 
the ]ower portions of the members  and $ may 
terminate ata common horizontal plane. 
The members ] and 8 may be supported in any 
0 suitable manner and, to this end, there nïay be 
utilized a pair of angularly related cross bars 
which are horizontally disposed and engaged in 
abutting relation with the interior surface of the 
conica] lower end of the housing , these bars. 
25 9 extending through the members ] and 8 in 
supporting relation. The annular member 8 ma 
be braced by brackets 8 extending betwen the 
portion b thereof and. said interior surface of 
the housing . Similarly, the conical member 
:0 may ,be braced by brackets.  | extending from the 
lower interior surface thereof to a horizontal 
cross bar |, the ends of which engage said in- 
terior surface of the housing  in abutting rela- 
tion. By welded Joints, or equivalent, the.afore- 
5 said cross bars , 2 together with the brackets. 
|,  may be secured to the respec.tive surfaces 
of the housing | and the members  and. 8. v.hich 
are engaged thereby. 
A pipe   extends from the exterior of the hous- 
40 ing  into and through the chambers defined by 
the respective members  and 8, this pipe bein 
provided with ports or passages 3g which com- 
municate with said chambers, respectively. Ior 
the purpose, hereinafter described, this. pipe 
is traversed by a gaseous medium which is en- 
45 
gaged with the contact materia] at the lover 
surfaces of the members ] and 8. 
lesting upon the annular apex of the. mem- 
ber 8 and secured thereto in suitable manner, as 
50 by a welded join, is an upstanding tubu]ar mem- 
ber 4-. A second tubular member |5 hang 
height substantially less than that of the tu- 
bular member |4 is disposed exteriorly thereof 
in concentric spaced relation with respect there- 
55 to. As shown, the. respective upper and lower 
surfaces of the member  are dispos.ed to sub- 
stantial extent be]ow and above the correspond- 
ing surfaces of the membet 4 . As indicated in 
Figs. 1 and 2, brackets , interp_osed hetween 
60 the members [4. and i, are weIded or otherw.ise 
suitably secured thereto and utiIized fo support- 
ing purposes as regards said memher  5... A.third. 
tubular member  is distosed exteriorIy of the 
tubular member . in concentric spaced reIatïon 
65 with respect, thereto, the upper surface, of said 
tubu]ar member | being disp0sed at a_ higher. 
level than the lower surface of'the tubular mem- 
ber | . The tubular member . may be. suppoeted 
by the hereinbefore described crossbars 8.. to 
70 which it may be welded or otherwise, suttably 
secured. 
Extending upwardly from the upper surfaceof 
the tubular member 5 is a circumferentialiy 
comp]ete, frusto-conical screen 8 which engages 
75 he interior surface of the housing . Similr]y 
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a circumferentially complete, frusto-coni@al 
member | 9 extends upwardly from the upper sur- 
face of the tubular member I and said member 
| 9 may be welded or otherwise suitably secured 
to the respective upper and lower surfaces en- 
gaged thereby. A plurality oî spaced brackets 
29 may be disposed, first, between îacing surïaces 
of the screen |8 and member |9 and, second, 
tween facing surfaces of the member |9 and the 
housing 1, these brackets 20 being welded or 
otherwise suitably secured to the respective sur- 
faces engaged thereby and utilized fol- bracing 
Purposes as will be understood. 
Symmetrically disposed exteriorly of the here- 
inbefore described conical member  is a tubular 
member 2 | which may be secured by welded joints 
to the cross bars 9. Upstanding Ïrom the tubular 
member -| and welded or otherwise suitably 
cured thereto is a circurnferentially complete, 
conical member -- which may have an inverted 
frusto-conical member 23 secured interiorly 
thereof as shown in Fig. l. 
Disposed interiorly of and concentrically with 
respect to the hereinbefore described tubular 
member |4 is a tubular member -4 which is 
lated symmetrically to the aforesaid conical 
mernber -2. As shown, the tubular member 
may be supported in operative position by a plu- 
rality of spaced brackets -5 which are welded 
or otherwise suitably secured to facing surfaces 
of the respective tubular members |4 and 
.xtending upwardly from the upper surface of 
the tubular member 24 is a circumferentially 
complete, conical screen -5 which may be welded 
or otherwise suitably secured to said upper sur- 
face of the tubular mernber -4. For bracing 
purposes, a plurality of spaced brackets 2 may 
be securëd by welded joints, or equivalent, to 
facing surfaces of the conical member 22 and 
the screen , respectively. 
As shown in Figs. 1 and 2, cross bars 25 may 
enage the exterior surface of the conical ruera- 
ber 2 and extend through the screens 2, |0 so 
as to enage the interior surface of the herein- 
before described member |9. These cross bars 
should be welded to the parts engaged thereby 
so as to impart rigidity thereto. 
In-accordance with the invention, annular 
angle bars -9 are suitably secured, as by welded 
joints, in suitably spaced relation to the interior 
surface of the screen 15 and the exterior surface 
of the screen -, these angle bars being utilizable 
as and for the purpose hereinafter described. 
Further, in accordance with the invention, the 
upper portion of the hereinbefore described tu- 
bular member  is provided with a plurality of 
spaced passages |@ positioned, preferably, in 
horizontal row formation. Projecting from the 
exterior surface of the tubular member | are 
lips or vanes | which are associated with the 
respective passades | so as to defiect the 
cracked vapors passing therethrough for the 
purpose hereinafter described. Similarly, the 
upper portion of the tubular member 2| is pro- 
vided with a horizontal row of spaced passages 
- and, on its inner surface, said member 21 
comprises lips or vanes 2 |  which are associated 
with said passages -|, respectively, and utiliz- 
able for the saine purpose as the lips or vanes |. 
The hereinbefore described conical member I 
and the upper portion of the tubular member | 
define with an interior surface area of the hous- 
ing | a chamber A. Further, the conical member 
| , the upper portion oî the tubular member 
the tubular member |  and the conical screen 
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|8 define a chamber AI. Still further, the tu- 
bular member 24, the conical screen 2, the coni- 
cal member 22 and the upper portion of the 
conical member 2 | define a chamber A2. Still 
5 further, the upper portion of the tubular member 
2 | and the conical member 22 define a chamber 
A3. As shown.on the drawing, each of these 
chambers bas a lower ourlet utilizable for the 
purpose described below. In the manner herein- 
o after described, cracked vapors together with 
contact material fines pass into all of these 
chambers. The vapors and some of the fines 
admitted to the chamber A2 pass into the cham- 
ber A3 by way of the aforesaid passages 2 |a and, 
5 similarly, the vapors and some of the fines ad- 
mitted to the chamber A| pass into the chamber 
A by way of the aforesaid passages |a. In ac- 
cordance with the invention, the chambers A3 
and A are placed in communicating relation by 
2o one or more pipes 3|}. During operation, the 
cracked vapors pass from the chambrer A3 to 
the chamber A by way of said pipes 39 and, from 
the chaïnber last named, said cracked vapors pass 
to any suitable destination, not shown, by way 
_. of one or more pipes 3 |. 
In the form of the invention herein shown, the 
housing I is a cylindrical vessel which is circular 
in horizontal section. The respective vertical 
axes of the member , the membre- 8, the 
30 tubular member |, the conical member -2, the 
conical screen -, the conical screen |8 and 
the conical member |9 are shown as coincid- 
in with the vertical axis of the housing |. 
The saine holds true as regards all of the 
 parts previously described which are circumfer- 
entially complete and extend either vertically or 
in inclined relation interiorly of the lower portion 
of the housing |. The conical screen 2 is 
clined downwardlY in sYmmetrical diverging 
40 lation with respect to the vertical axis of the 
housing | and, likewise, the conical screen 18 is 
inclined downwardly in symmetrical converging 
relation with respect fo said housing axis,. Hence, 
these two screens forma path through which the 
contact material converges as it gravitates be- 
5 tween them. The relation described immediately 
above is a preferred arrangement although, in 
some of its broader aspects, the invention is hot 
tobe thus restricted. 
The screens |8 and 25, the conical members |9 
5O 
and -, and the chamber-forming members  and 
 defiect the downwardly moving contact mate- 
rial and, therefore, these parts should be posi- 
tioned with respect to a horizontal plane ai an 
55 angle greater than the angle oî repose of the 
moving contact material so as to ai least mini- 
mize or even avoid retarded or hindered fiow of 
the contact material adjacent sur.faces it con- 
tacts. 
60 As hereinbefore stated, the contact materiai C, 
during operation of the disclosed apparatus, 
gravitates through the housing | in solid bed 
fashion. Simultaneously, hydrocarbon vapors to 
be cracked are admitted continuously by way of 
65 the pipe  to said housing | and condition are 
maintained such that the interior housing pres- 
sure is determined by that existing in the here- 
inbefore described ourlet pipes 3|. In known 
man_ner, a suitable sealing medium, such as a 
ï0 stream of fiue gases, is adznitted fo the top of the 
housing I by way of a pipe |, Fig. 1, this sealing 
medium being maintained undm- pressure slight- 
ly greater than the interior housing pressure in 
order to prevent passage of hydrocarbon vapors 
 upwardly through the pipe 2.. Accordingly, the 



admitted hydrocarbon vapors pass downwardly 
concurrently as regards the gravitating contact 
material and are disengaged therefrom in the 
mal]ner hereinafter ,described. As the foregoing 
operation pr0ceeds, steam, flue gases or other 
suitable purging gaseous medium is .admitted to 
the chamber-ïorming members  and 8 by way 
of the pipe 3. The purging medium which is 
thus admitted is under pressure greater than that 
existing at the level of the aforesaid pipes 3 ! and, 
at the lower surfaces of the zespective membm-s 
 and 8, the purging mediurn is engaged with the 
contact material ,ïor passage upwardly and down- 
wardly therethrough. In known manner, the op- 
eration last described prevents passage of 
cracked hydrocarbon vapors through the pipe 
The contact material, during passage thereof 
through the lower portionofthe housing -I, passes 
in converging manner between the conical 
screeus  and 26. The contact material thus 
converges as a sing!e stream until itar-rives at-the 
upper surface of the tubular member 4 where- 
upon it moves downwardly as separate streams 
which initially converge and thon merge into 
concentric tubular streams whioh move -between 
the tubular members 15 and 24 and subsequently 
engage the annular "member 5. 
By far the larger portion of the gravitating 
contact mterial moves through the lower portion 
of the housing ! in the manner descrbed above. 
I-Iowever, as stated, contact material fines enter 
all o.ï the described chambers A, A, A2 and AS. 
These fines, as the operation continues, pass ïrom 
said chambers through the respective lower out- 
lets thereof and join 'the main-column of-gravi- 
tating contact mteriat. 
The conical screens  and 26 relate'to an im- 
portant feature-of the invention and they define 
inc]ined surîaces or paths porous to th -hydro- 
carbon vapors. I-Ience, during concurrent move- 
ment of the contact material and the hydro- 
carbon vapors downwrd]y through the housing 
, the cracked vapors pass through said screeus 
and are disengaged from themajorportionofthe 
contact material C, these vapors th-ere-a, fter, s 
hereinafter more particularly describd, passing 
through the housing chambers AI, A and/2, A 
whereupon they leave said housingby way of the 
described pipes 9 and . It will be understood, 
thon, that the mesh of the -screeus ]8 and G 
compared with the mesh oï 'the contact mterial 
should be chosen with ttiis end in View. Thus, 
for example, .the mesh of the screens $ and 
may range between 80 and 100 when the mesh 
of the contact material C ranges ,between 2 and 
50. 
In Fig. 1, the screens  and B are shown as 
of the single layer type. ltowever, from a practi- 
cal viewpoint, it may be .desirable .ïor the screen 
construction to be otherwise, for example, as 
shown in Fig. 4 wherein individual screens s and 
si are shown as welded or otherwise suitably se- 
cured to each other in acing relïtion. The 
screen s serres as a support or rein'forcement 
and, hence, the screen-forming wires should 
heavy nd the mesh 'there0f large, for example, 
much larger than the mesh of he contact ma- 
terial. The screen sl has the.same function.as 
the screens   and 2B-described above and, .there- 
fore, the mesh thereof sho.uld be substantially 
smaller than that of the contact .material. In 
practicing .the invention, .it vill be .understood 
that both of the .screens $ and 2 are .ïormed 
preferably as shown in Fig. 4 and-fhatJhe smaller 
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mesh screen should be directly engaged by the 
gravitating contact material. 
As hereinbefore described, annular angle bars 
$ are secured to the interior surface of the 
5 screen  and to the exterior surface of the 
screen 25. The projecting portion of each angle 
bar is engaged by contact material which 
mains thereon as a stagnant mass and has a 
surface extending upwardly and inclined toward 
10 the screen. As regards each angle bar 25, it is 
this inclined surface of stagnant contact mate- 
rial which is engaed by the gravitating contact 
material. Accordingly, when the angle bars 
have proper dimensions and are properly spaced, 
] the entire screen area is covered entirely or sub- 
stantially so by a relatively rhin layer of stag- 
nant or stationary contact material which forms 
a protective barrier as regards the gravitating 
contact material to thereby substantially 
20 crease wear of the screen. 
A]though screen arrangements of the charac- 
ter described above constitute an important fea- 
ture of the invention, it shall be understood that, 
as regards some of its broader aspects, the in- 
.% vention is not to be limited thereto. Thus, for 
example, it may be desirable, under sonde circum- 
stances, for the described screens to be replaced 
by perforated members ïormed from suiable 
sheet material, these perforated members, as well 
0 as said screens, being suitably porous to the con- 
verted vapors throughout circumferentially com- 
plote areas thereof. 
Accordingly, in view of the foregoing, it wfll be 
understood that cracked vapors and contact ma- 
; terial fines are admitted, as the cracking opera- 
tion proceeds, to the chambers A and A2 through 
the respective screens 8 and 2. As regards the 
chamber A, the vapors and fines pass down- 
wardly therethrough, and a portion of the fines 
4o are disentrained for passage downwardly in- 
teriorly of the tubular member . The remain- 
ing portion of the fines together with all of the 
vapors last noted have maximum velocity at the 
bottom of said chamber A! as they fiow through 
43 the passages I of said tubular member 7 and 
enter the chamber A. Due to .the abrupt reversal 
in direction of said vapors at the passages 
and also due to decreased vapor velocity in the 
lower portion of the chamber A, it results that 
50 substantially all of the fines passing into said 
last named chamber, settle to the bottom thereof 
and the upwardly moving substantially fine-f'ee 
vapors pass into the inlet ends of the respective 
pipes 3. As regards the chamber A2, the action 
55 is generally simflar to that described above. 
Some of the fines admitted to said chamber 
pass downwardly around the tubular member 
whereas substantially the entire remaining por- 
tion of the fines settle downwardly interiorly of 
6o the chamber defined by said tubular member 
and, thereafter, in solid bed fashion-gravitate 
around the conical member 7. All of the vapors 
admitted to the chamber A enter the chamber 
A by way of the described passages -2   and pass 
65 upwardly through said chamber A to the inlet 
sides of the respective pipes . During such 
upward movement of the vapors, the fines settle 
theref'om and this action is enhanced by the 
change in vapor velocity which is effected by the 
7o conical member 2, the use of which is optional. 
A detafied feature of the invention relates to 
the proàsion of the hereinbefore described vanes 
or lips !b and 2b .which impart a whirling or 
spinning motion to the vapors entering the cham- 
75 bers A and A..This contributes in an-effective 
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manner as regards separation of fines ffom the 
 vapOrs fiowing upwardly through the respective 
chambers last noted. 
In view of the foregoing, it will be understood 
that the chambers A and A! may be considered 
one single chamber through which disengaged 
vapors flow prior to passage thereof from the 
housing |. The conical member |9 in this single 
chamber serres as a baflle controlling the direc- 
tion and velocity of vapor flow in such manner 
that, in said single chamber, fines are separated 
from the vapors to substantial extent. A similar 
effect exists as regards the chambers A2, A3 and 
the conical baflle member 22. It shall be under- 
stood that the inventive feature thus described 
relates broadly fo a baflle-containing chamber 
traversed by disengaged fme-carrying vapors or 
other gaseous medium of any suitable character, 
whether a hydrocarbon or not, and that, except 
as stated in claire language, the invention is not 
to be limited fo the. arrangement herein shown 
and described. 
In addition fo the foregoing some of the hydro- 
carbon vapors pass downwardly between the 
tubular members |§, 24 and are disengaged from 
the Sloping surface of the contact material ai 
the lower ends thereof whereupon, along with 
excess steam or other purging medium admitted 
" fo the housing | by way of the pipe |3, they pass 
 upwardly into the respective chambers A| and 
A3. The velocity and volume of all the vapor 
material last noted are such that the contaçt 
material is not lifted fo any substantial extent 
af the sloping disen2"aging st.rfaces. 
The tubular members |4, 17 and 2| assist in de- 
creasing surging of the gravitating contact ma- 
terial and this aids in obtaiing maximum re- 
moral of vapors from the contact material with 
minimum introduction of the purging medium by 
way of the pipe |3. In addition, the tubular mem- 
bers | 7 and 2 | are so located that they do hot re- 
tard gravitational movement of contact material 
fines. 
Itis a feature of the invention that, excep 
for the angle bars 29, the entire surface of the 
screens |8 and 26 is utilized for disengaging pur- 
poses. Accordingly, the vapor velocity during dis- 
engagement is low and this desirable result is 
tained with a minimum number of disengagin 
members. In the form of the invention herein 
lustrated, two disengaging members are thus 
utilized although it will be understood that the 
invention is hot fo be thus limited. 
After the contact material passes below the zone 
of the disengager arrangement described above, it 
engages and is deflected, during convergence 
thereof under the influence Of the conical lower 
end of the housing |, by the chamber-deflning 
members 7, 8. T1]ereafter ail of tl]e contact ma- 
terial passes through the pipe §. As this opera- 
tion proceeds, the purging medium is admitted 
continuously fo the interior of the chamber-de- 
flning members 7 and 8 for engagement with the 
contact material af the respective lower surfaces 
tl]ereoî. 
Itis a feature of the invention that the cham- 
ber-forming members 7 and 8 have a dual func 
tion as generally referred to above. That is, 
these members define chambers through which 
the purging medium passes pïior fo engagement 
thereof with the contact material and, in addition, 
said members (together with a splitter plate 
sembly 32 which, when utilized, may be secured 
to the lower surface of the bar 12 and formed 
from plates related at right angles fo each other) 

maintain the gravitating contact material in sep- 
arate streams as if passes through a major por- 
tion of the lower conical end of the housing |. 
Resulting from the function last stated undesired 
5 channelling of the contact material is minimized 
or substantially prevented and this is accom- 
plished in the absence of the horizontal prior art 
tube sheets which, ordinarily, are utflized for this 
purpose. It shall be understood tl]at, as regards 
l0 said chamber-forming members 7 and 8, or equiv- 
aient, there is fo be no limitation to use thereof 
with the described disengager arrangement. 
In view of the previous description, if will be 
understood, by reference to Fig. 1, that the lower 
15 portion of the chamber A is occupied ,exclusively 
by contact material fines. Should if become de- 
sJrable fo remove these fines from the main stream 
of gravitating contact material, for a purpose well 
understood in the art as regards contact material 
20 which circulates through reaction and regenerat- 
ing housings, an am'angement of the character 
shown in Fig. 5 may be utilized. Thus, a plu- 
rality of downwardly inclined pipes I[b may be 
secured to the lower coical end of the housing |. 
25 These pipes |b, af their upper ends, open into 
the bottom of the chamber A and, af their lower 
ends, they may commuicate with a collector ring 
|c having a discharge pipe |g leading therefrom, 
the collector ring |c being inclined with respect to 
Z0 a horizontal plane by an angle greater than the 
angle of repose of the fines. With an arrange- 
ment of this character, the contact material fines 
may pass through the pipe |g to any suitable 
destination, not shown. Obviously, purge or seal 
5 gas may be admitted fo the pipe |g to prevent 
fiow of vapor material therethrough from the 
interior of the housing | while freely permitting 
passage of fines through said pipe |g. 
As regards the feature of the invention de- 
S0 scribed above, it shall be understood that, except 
as set forth in claire language, there shall be no 
restriction thereof fo the arrangement shown in 
Fig. 5. In the disclosed form of the invention, the 
fines are segregated from the main stream of con- 
4 tact material during passage thereof through the 
disengaging arrangement and, within the scope 
of the invention, the disengaging arrangement 
may be located as desired within the reaction 
housing. 
50 In its broader aspects, the invention is not fo 
be limited fo the detailed form thereof herein- 
belote described. Thus, within the broad scope 
of the invention, there may be wide departure 
from the disclosed mechanical form of the dis- 
55 engager arrangement, the engager for' the purg- 
ing medium and the supporting mechmism there- 
for. If will be understood that the screens, tubular 
members and other mechanical parts are formed 
from steel which is suitably resistant to the action 
6 of high temperature. 
An advantage of this invention resides in the 
fact that, with the disclosed apparatus, the 
amount of contact material which may be passed 
through the disengaging zone per unit of rime, 
»5 whfle obtaining eflîcient disengagement of vapors, 
is substantially greater than the amount of con- 
tact material which may be passed through prior 
art reactors during the saine unit of rime 
suming, in each instance, that the vapor flow is 
70 maintained substantially the saine and that the 
height of the prior art disengaging zone remains 
unchanged. If should be noted that the efiîciency 
of the disclosed disengaging system is improved 
as the annular space between the members 
75 and 2 approaches the minimum space relaou 
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consistent with the passage therethrough of suffi- 
cient contact material to maintain the desired 
rate of n]oven]ent of contact n]aterial through 
the reaction zone proper. 
When the catalyst to off ratio is high such, for 
exan]ple, as 10:1 or 20:1, the disengaging zone 
of my invention n]ay bave larger dian]eter than 
that of the housing J. To this end, for exam- 
ple, an enlarged disengaging zone n]ay be built 
around the housing  to thereby obtain increased 
disengaging capacity. 
Although the preceding description relates 
specifically fo apparatus which is utilized for dis- 
engaging purposes, it shall be understood, as 
hereinbefore stated, that such apparatus n]ay be 
utflized for engaging vapors with contact n]ate- 
rial. If so, it n]ay be desirable for apparatus 
such as the n]en]bers  7 and  9 fo be on]itted. 
lVith respect fo my invention as hereinbefore 
described, vapors n]ay pass in either direction 
along a path extending fron] the nterior of the 
housing | fo the exterior thereof, this path ex- 
tending through one or both of the porous sur- 
îaces defined by the respective screens 8 and 
'6. In tbe appended clain]s, then, if sha]l be un- 
derstood that expressions specifying that vapors 
are passed along a path as described above are 
intended tobe descriptive either of a disengag- 
ing operation or an engaging operation. 
In an application filed by nie of even date here- 
with Serial I,Io. 795,052, filed December 31, 1947, 
now Patent No. 2,577,791, there is a disclosure 
of apparatus utilizing imperforate conical mem- 
bers in lieu of the screens 8 and 26 disclosed 
heiein. The application referred to immediately 
above contains claires relating geneçally to the 
utilization of conical n]en]bers whether formed 
from screens, perforate or imperforate. 
Obviously many n]odifications and variations 
of the invention as hereinbefore set forth may 
be n]ade without departing fron] the spirit and 
scope thereof and, there£ore, only such limita- 
tions should be imposed as are indicated in the 
appended claires. 
I claim: 
1. In gas-solid contacting apparatus, the com- 
bination oî a housing adapted to be traversed by 
gravitating contact n]aterial and gas, a circun]- 
ferentially comp!ete porous member inclined 
downward]y from the lower interior surï.ace of 
said housing and forning a circumferentially 
comp!ete chan]beï therewith, an upwardly 
tapcred conical porous baiïle disposed substan- 
tially concentrically with respect to the vertical 
a»:is of said reaction housing within the chan]- 
ber defined by said circun]ferentially con]plete 
nîen]ber and defming therewith the boundaries 
 of a passageway into which the contact n]ate- 
:rial converges during gravitational n]oven]ent 
thereof, a plurality of vertically spaced apart 
obstructions to fiow on the upper surfaces of 
both said circumferential!y complete men]ber and 
said ccnical baffie, and n]eans for the passage of 
gas, which n]ans conîmunicates with the exte- 
rior of the housing, with the contact mateïial, 
and includes said chan]ber. 
2. In gas-so!id contacting apparatus, the con]- 
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bination of a housing adapted tobe traversed 
by gravitating contact material and gas, a cir- 
cumferentially con]plete porous n]en]ber inclined 
downwardly fron] the lower interiqr surface of 
5 said housing and forming a circumferentially 
con]plete chan]ber therewith, an upwardly 
tapered conical porous baffie disposed substan- 
tially concentrieally witl respect to the vertical 
axis of said reaction housing within the chan]- 
10 ber defined by said circumferentially con]plete 
n]en]ber and defining therewith the boundaries 
of a passageway into which the contact n]aterial 
converges during gravitational n]oven]ent there- 
of, an upwardly tapered conical baffie in]pervi- 
15 ous to gas flow and spaced concentrically below 
said conical porous baffie, and n]eans for the pas- 
sage of gas, which n]eans communicates with the 
exterior of the housing, with the contact n]ate- 
rial, and includes said chan]ber. 
20 3. In apparatus of the character described, a 
vertical housing traversed concurrently by gravi- 
tating contact material and hydrocarbon vapors, 
a downwardly inctined, circumferentially com- 
plete n]ember supported in the lower end of safil 
25 housing and forming a chan]ber therewith, a 
circun]ferential.ly con]plete baffie n]en]ber sup- 
ported within said chan]ber, a conical chan]ber- 
forming n]en]ber supported in the lower end of 
said housing at the center thereof, a conical bal- 
30 fie n]ember supported within the chan]ber de- 
fined by said last nan]ed n]en]ber, said down- 
wardly inclined n]en]ber and said conical chan]- 
ber-forn]ing n]en]ber defining a converging path 
for defiecting the contact n]aterial and, sub- 
35 stantially throughout the area of each, being 
porous to vapors which, at said n]en]bers, are 
disengaged fron] the contact n]aterial for pas- 
sage into said first-nan]ed chan]ber and the 
chan]ber defined by said conical n]en]ber, and 
40 n]eans for withdrawing the vapors fron] said 
chan]bers. 
4. In apparatus of the character described, a 
vertical housing traversed concurrentiy by gravi- 
tating contact n]aterial and hydrocarbon vapors, 
n]eans for disengaging the reacted vapors and 
45 entrained contact n]aterial fines fron] the gravi- 
tating contact n]aterial in a lower zone of said 
housing, a fines-accumulating chan]ber into 
which the reacted vapors and entrained contact 
n]aterial fines are passed,, a collector ring, and 
50 a plurality of spaced pipes leading fron] said 
chamber to said collector ring. 
DWIGHT D. McKINNEY. 
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